Survival rates and sex ratio of bovine IVE embryos frozen at different developmental stages on day 7.
Two experiments were designed to determine the effects of stage of development on Day 7 of in vitro-produced bovine embryos on survival after deep freezing and on sex ratio. Bovine IVF embryos and bovine oviductal epithelial cells (BOEC) were co-cultured in TCM-199 and, on Day 7 after insemination (Day 0), were morphologically evaluated and divided into groups by developmental stage. In Experiment 1, embryos classified as early blastocysts, blastocysts and full-expanding blastocysts were randomly subdivided into 2 groups by replicate: 50% of the embryos were placed immediately in a new BOEC co-culture (fresh group), while the other 50% were frozen, thawed and placed in a new BOEC co-culture (frozen/thawed group). Embryos were frozen in 1.5 M glycerol using a standard slow cooling technique. Fresh and frozen/thawed embryos were compared for survival rate (embryos hatching/hatched) in BOEC co-culture over the following 3 d (i.e., Days 7 to 10). The overall survival of the 425 embryos (early to full-expanding blastocysts) was 33% and was not different between fresh (35%) and frozen/thawed (30%) embryos. Survival of embryos cultured fresh or after freezing/thawing was higher for full-expanding blastocysts than for early blastocysts or for blastocysts, both of which were not different. In Experiment 2, all frozen/thawed embryos used in Experiment 1 plus all morulae and hatched blastocysts collected and frozen on Day 7 without regard to survival were sexed utilizing the polymerase chain reaction (PCR) technique. Sex of the embryos, by stage of development on Day 7, was determined in order to compare the rate of development in BOEC co-culture with the sex ratio (percentage of males). A total of 235 embryos was sex-determined with an overall percentage of males of 51%, which was not different from the expected 1:1 sex ratio. Both full-expanding blastocysts and hatched blastocysts had a significantly higher (P < 0.05) proportion of males (68 and 100%, respectively), while morulae had a significantly lower proportion of males (24%). Early blastocysts and blastocysts did not differ from a 1:1 sex ratio. The results indicate that male embryos develop faster in vitro than female embryos. The higher survival rate of full-expanding blastocysts after freezing/thawing, and the production of a higher number of males than females among embryos of this developmental stage suggest that a greater number of male fetuses may result from the successful freezing and transfer of in vitro-produced bovine embryos.